This paper shows the omega set of a uniformly asymptotically Poincare stablé orbit of an autonomous dynamical system is a periodic orbit. ᮊ
INTRODUCTION w x
In 6 the author offered a detailed treatment on Poincare stable orbitś of autonomous dynamical systems. Recently, I have found that periodicity is closely associated with the asymptotically Poincare stable orbits of autonomous dynamical systems in terms of an omega limit set.
To show this observation, I first review some preliminaries for convenience. Consider a continuous dynamical system described by autonomous differential equations Now recall the definition of Poincare stability. Ž . Ž . 0 s 0 s 0. 1 2 Note that this definition is sharply different from the so-called uniform Ž w x. stability of equilibrium points see, e.g., 3 .
REMARK. Note that the definition of Poincare stability given here and w x in 6 is not exactly the same as that given in the mathematical literature w x w x 3 . This kind of Poincare stability was defined in an old paper 5 as thé Zhukovskij stability. However, the so-called Zhukovskij stability is quite w x less known in the literature, and in the physical literature 2 this is still called Poincare stability or orbital stability because of its interest iń dynamics. According to the convention, we call this kind of stability the w x Poincare stability as in 6 . 
Ž .
Proof. Let D x denote the n y 1 dimensional disc,
where T is the n y 1 dimensional hyperplane at the point x and is x Ž . Ž . w perpendicular to the vector f x of 1.1 at the regular point x the point Ž .
x Ž . where f x / 0 , and B x is the ball defined as before. :
Ž . 
x, ygA Ž . Let be an omega limit point of x t, x . Then there exists a sequence
On the other hand, by the definition of the asymptotic uniform Poincaré w . stability, it is easy to see that there exists a homeomorphism h : 0, ϱ ª w . 5 Ž Ž . . Ž Ž ..5 0, ϱ with x h t , y x t, x t , x ª 0, as t ª ϱ. Furthermore, one
It follows that
Ž . REMARK. Theorem 1.1 is proved under an additional ''uniform'' condition. Nonetheless, this assertion should be true without the ''uniform'' hypothesis and remains to be discussed.
